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mmm^mm] 

NFO#riB^*on(i3)o^ii(£iijsc Rtav^ 'J 3 >m^ B H H -r >=r 

•y h (25)0-9 *>#h AfflK K25b)O3l±W<0«rffiH^I4o«(i3)O 5 P 
^IU$5iI«C R B AV^ 18:56 $tL^it«r!JHSt-t* ->';=i ^MiH^MiS 

[IIM2] ¥^0*KaiECRTAV^5~ 1 0 r pm«rti:^^ti 

iSJ^C RTAV<t mff2¥^IUte^EC RfiAV^^O . 1 - 7 r p mOffffflKfS:^ 

[ft 3] ->'J3 >B*i£(12) £JfrS1-&;53£&o(3r(l3) £#f5cO0*£i£ 

jst-huss-^ fluifiv'; n (12)^3 uu^^v'j >=^y 

HyfBv'J ^ h (25) CO h 7°$iM V^-y h (25a) I_htf B#co 

HUlfiv'; 3 >^.|t H H H -r >3> h (25)coTO(H$^SS RTAV^ yf HuSS5^^o^( 
13)<0TO@$siiSC RjAV^-ttS RTAV^C RtAV^ huISv V 3 >JjMgH>f >rf 

h (25) O** h AffliM > =Ty h (25b)O5|±Wc0mrIEv U 3 >JJMSH>f > =fy 
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#151 2003-023148 ^- v : 2/ 

[ffifjfc£4] jtS Rtav/CR T AV^2. 0-3. 6 <7)$£Hrt tl, 
JtSRBAV/CRBAV**2. 0 - 1 8 <7>$EHrtK&5e3 *U ri>o (JtSRiAV/C 
RTAV-it S RBAV/C Rbav) 16-0 <7)$£BK1x5eS iXtzlM^M 3 gBIRO 

5 ] ->'j3 >s$m (12) ^ «b 5 l±tf h ti& v »; n 4 y =f y 

v (25) tmm t ^mz> 0^(13) £&H-r & h - * (13) t c^iiw(36) ^ 

HrflSMi5W(36)^\ BtflBv'; 3>l!li-a(l2)M^^^Pi^^)ttT±^Hfi 
SL^ofrfBv'J >^b b b^ h (25)<7>*WSffi&&H1-£fW(37) <h, hu 

HUlfiv 'J 3 >^|± H B H ^ > =f h (25) oEi^ d fc-f * t § , mffEitS d ^ l 0 

U tuf£^^(47)cortS®<hHuIBv'J n>#|$ H B H ^ h(25)<D9mmt 
0*/MWIW(Wi)* 10-0. 2 dmmit^flM 1 L 4 v>-f fiirf£M<0 v 

[ff^6] Iitii^(41)i:v';3>-^|g B H H ^>^-7 b (25)£^ WSr«Tt 
&Tf£:£ (1) T'^^^tL^^rStt^Oitii^S £ 2. 4-5. Om/st 

S= (P o/E) XF/A (1) 

P o {i-^Y>/N*(ii)^ei5H*3tt*^£E^j(Pa)-e* ^ EJimrffi^- 
> A(ll)0|*lgRJ±2j (Pa) -efc *K F (iHufB^^ >^(11) ti&m&WM 

<D7tfe&ifx <vi±jj p o (Pa) \z&v2>mm(jt?/&) -e*> >k a itmummu (41) 

t hu 1 2 v 'J 3>^.|§ B B H ^ >rr y h (25) t^P^c£tt&M*f (m 2 )-?r&&o 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

TBIHfcSlfefWf (Oxidation Induced Stacking Fault. OISFtv^ 

^ 0 ) <n&bb&&mifttoQti<owi&X!i&*, giciaL^-TOii' (cr ys 

tal Originated Particle, JAT, COPt^% ) *\ sE^f±15ASU£ft (Int 
erst itial-type Large Dislocation. J^lT, LDtV^ a ) (Dfefeff^f h tiX 

v^ 0 oisFa, &gkmmm^^<vmt%&m-xm* t m>Azti. ^m^-r^ 
- r <h iaafe^biK^^^ffi-c^if - l <t § k v x - n&m $ nz *£ B B B t* 

eiU:t'7ft^^o :<o^x-A^'-f^ ^a^v^-esd^a*:, - 
[0 0 0 4] 

iOCOPIiTOttt, ^Ux.(f@Mb)jI(7)S^IMMft4 (Time Dependent 
dielectric Breakdown, TDDB) , B^tJjgItEE#14 (Time Zero Dielectric 
Breakdown, TZDB) m*'£i\L%^Z>WM t & & 0 J^COP^xw^jS 
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[0 0 0 5] 

l #bs) o — tf£fc, -> >; n y*m&4 y =f y h zm^mmxd l_t»f Z> t^y =r 
■y hrt«^^La.^RSO»||#*«^EW^^i-&«* [V] >f 

, ^ >=f ? h **Sifc3l±tfj&K-e5l±*f & £ £ J: !K ±fE*^RS^^*#^ 

i & J: d i:^otv^ 0 
[0 0 0 6] 
KHfcfcltt 1 1 

#B*SW*6, 0 4 5, 6 1 0fWtl*fl»#li¥l 1 - 1 3 9 3^ 

[0 0 0 7] 

L X 9 <b -f & KB] 

L rt> U -hi E^*^#It^:m 1 Ktf £ friz y V a > > =f v Y <D mi&li 

t>iz^x^ mxm<v*yi) uy^m^B^ y=r? h*mikt2>zti±mmx&<?fz 0 
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[0 0 0 8] 

[m * * £ * <D^m 

v>; 3 >#it H H B ^ F25 (j^jlt> ^jc>f htv^ c ) 

Join 3 fctij6^lRlH^f3feOEHE3SJK-e|oHE$^ ^ >=fy h 2 5 FWJ&i^ 

-?-?>#^£> h 2 5C09^> h yy°M4y=Ty Y 2 5 a<7)3l± 
TO<OTH&ofJ 1 3 O^dJiEilJt C RtAV^ ? > ^ ^ y ^ 2 50H't'hA 
fiH >rf-y h 2 5 b<7>5l±tfNFO^*o(3ri 3 O^i^MC RBAV<fc 

[0 0 0 9] 

- m%im. 1 K gem $ii^y'j3> JiM&JI OgbtTJ ST' (±, b 7°f0 > ^ tx 
h2 5 aO^liWlCislt^^^o^l 3O¥^0teiiJSCRTAV*- ^ A 
fJM h 2 5 b^UW^&tt&^&otfl 3 0TOHI$SigJtCRBAV 

£V)&<-f2>Ztl l z£t), 4 y=fy h 2 5 OSI-tlf K#9 S^^ot? 1 3 1*10 v 

n 1 2 <7>*^K i^y'Jn >HflK 1 2 OJta£<7)^kSr*/MRH#|l»J-C § 

BEGriM" h 2 5 <7)(5{J^ft^^7toT-f h 2 5 <7)#^|6]tC{J^— 

[zft^-fh £ o iiZ^c*) ^ 4 y =ry V 2 5 o5l±tf^l^^j*ARBo»*#* s ll^ 
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±fB¥^lHll£jiJgC RTAV^ ? 5 - 1 0 r p mOfEHrtKt^S ft. TO 
EHEi&KC RBAV^3 ~ 8 r p m<ai&Brt KtSJeS ft, ^osp^EHEiiJKC RiAV 
^TOSfsilSC RbaV^^^ s 0 • 1^7 r p mOlEHlC^^ ft& £ «h 

[0 0 10] 

Iff*^3 K^&S&WtiU m 1 S.^H 3 tc^-t J; 9 >f > =fy h 2 5 O h y 7° 
%4 yzf y h 2 5 a05l±tf^FO^f h 2 5 O^IhUEjSJS S RtaV&^B' 

3t£of J l 3 O^HIfeiiJ^C RTAV^-tt S RtAV/C RTAV^ ? > ^ y I s 2 5 
OsJ? h AfllM > r^y h 2 5 b <93l_ttfP#<7M > =r y b 2 5 V>¥>%J®tfc&m S R B A 
V^TO^^-^t? 1 3 (D^mt&mmC RBAV^JtS RbaV^C RbaV^ - 
(iJtS Rbav/CRbav^ D'hS <«S££ftfc£fc£*H&i:"t*o 
[0011] 

h 2 5 a 03l_b tfV%<0¥#3mifc&m<7>t£S rtav/c RjAV^ # I s ^fiiH > ^ 
h 2 5 b I±lf Bf O^HIteiSJS^Jt S RbaV^C Rbav^— ^\ S&v*i±JfcS 
RbAV/CRbav^ <K€Lfc©"^ ^ H 2 5 03l_h»f 

olf 1 3 rt^y 'J n 1 2 J: & v U ^ >iftifc 1 2 <Wv/t0^ft£ft 

h 2 5*>@ffi#ffii£#Kj3tt&>f >=*V b 2 5 #&i£;fr|n|tf>fij££>BE£ G 

iOiag4ggfiG*M h 2 5 <r>lil2&&Kt>tz<3X 4 y^y Y 2 5«S 

■fiftbZlH&fy— KSMfr-faJ: 9 *K >=^y h2 5 |±tf^|pJH *ARgO 

y Y 2 5 £3l_htf&- W ? t'ifc^J:fi.^W 0 
[0 0 12] 

±ISJtS RtaV^C RjAV^ 2 • 0-3. 6 0$EBl*HCl£;e£*U JtSR 
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BAV/C RBAV^ 2 . 0-18 0$EH|*HC125e £ *U (Jt S RjAV/C RtaV~ 

itS Rbav/CRbav) 1 6 -(XDmffliZWLfcZtl&Ztmi'i L^o 

•y V 2 5$\-fflmtftm2>ol21 3 Z&m-f&t-? 1 8 t <DfflKm&BWtf 3 6 

^v^g $ ti. pmmntt 3 6 ^\ v u n 1 2 e> mm * g> ttr±^ 
&w.Lfr^'(>=fy V2 5<D*\-mmz&m-t2>iaiUz it, mu3 i^ru^n 

£*TU -T>^-7 h 2 5<7)lt@^d H/gdrtn 0 0mm£l±tJbf) 

. S?&g&#4 7 (DftfflmvymZUi* 10-d/2mmhU *&*B*r4 7 <7>|*J 
h 2 5<Dnmmt<DM/hfflmWi£ 10-0. 2 dmmtt^; 

[0 0 13] 

MK, HI 1 Rt) f 0 2 J; 9 J&fflSIU 1 i: W h 2 5 tVM&ffiT 

tZTntt (1) ^*i6<btL>g,^^14^<7)iji£i$^S^2. 4-5. Om/s 

S= (P o/E) XF/A (1) 

Poliftwq lO^HiJtt^^ffi* (Pa) "C**K E(i^ 
1 (Drt^E* (Pa) -C3>«K F(i^>^l n:ftft$*iSlIttl 
W?Stt#^Oi±^jP o (Pa) iZiSif&ffiM (m3/#) T-&*K AtiljmgP 
4 1 t'f >rf-y h 2 5 tO^tCiStt^Mf* (m2) 
[0 0 14] 

[0 0 15] 
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HI 1 izj^irX o U„ v n >#MB e B05l±lf^fi 1 0<7)^-^>vs i lfti'ii, 
v';3>14^1 2 ^lf^i-^^^o(Ji 3rt 5 lWb*U i<7)^^o{?l 3<7) 
^®{iHf&-9--t7^ 1 4 lei Wkmzti&o -fi^t&^Zl 3<7)TM(i±fBH#& 
-9--b7°^ 1 4 ^iMtitt 1 6 ^^H^tt, z\(D^M 1 6 OTgGfi&ots: 

3^@te$-ti:^^i[pi*5ffl^-^<h. ^£ot;ri 3 z-mzmt&mm*- ? 

t *^L, z\fih(D^-? iz X l9 5^^o(?l 3 ^^^^"[o]C[l]$ELt#-2> t t 

1 3 frhfftjE.<Dmm*MX\i-? 1 8 J: ^B£tu i g 

m 1 9 i:«t i9^H^tL^ 0 tffi^&olJl 3 Iz&XZtifzmHm?)^ 

n >#|S B S H #:^» • ifefif Ltv'J ^ >ll!if 1 2 Hl-£ 0 
[0 0 16] 

x>^*2 1 tzi±?\±.lf^&2 2&mihthZ>o 3l_htf^£2 2(i, ^-v>^*2 

i (D±.mm^mxm^mm^mztmhfttz^\^f^y k (ia^-r) - 

1 3<7)HIf5'4 J >L4;fo]oT^T$^7t7^^^-r;i/2 3<b, ±fB^-7 Kl*Hcf£tt 
hM4^>r--fK2 3 ^MXfi^l^l^fffi-^-* (HI^i"f) £ 
1"^)o 7-r^^-7~^2 3 <7)T^^(±->«; -nyW&Ll 2i:gLty , j3^ H B B 
<7M h 2 5 £3l_tJ? %>tztb(Ommg*2 4«#lt^tL^> 0 

[0 0 17] 

MKf--v>^l 1 KtidO-^ l<7M>=f;/ b#JJic^t4#'*££y&L 

2 8&mWiZn-2>o 2 8ii-«>^r— >>^*2 l<7)MIM^}£M£*i 

«^±isT^t4^^if^i-^>^>^ mm-tn*) izmm2tifzm£;U7°2 

ic£tLfc$JEttS/M 7°3 0££Wf-&o ^I^M7°2 9 W#£fV^ 7° 3 O^ii- 

anb«vw 7°2 9, 30 *mtiz^femtfx<D%Lmzm&irz>m 1 st^* 2 « 

m&#3 1, 3 2 ^ft-TtaW'b^&o 
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[0 0 18] 

tt^tL, £ot?IESJj^|£ l 7KKi3uttl 6 0#^f4fi*^tli1-^>^>3-^ (EI 

tam^^^-r^^-r -v^---7^2 3otn^^ gp*>^ >=?v h 2 5<7)?i±tf 

if* *:&3£&oj3r i3rtoy'j3 ymm 1 2 coiaM i^;vt&** 2^ yy° 

tb^m^-^T^^o^l 3^v'J ^>B*it 1 2 Om®^#tc— ^coix^;w 

o 

[0 0 19] 

^ h 2 5 0^®tSH*o(3ri 3 0flJSIt«ig(:ii>f h 2 5 

W3 6iiRM£Kff^£2ftt:-* 1 8tf*&0«*BR*i£&fla«B3 7t, -TOM 
$15 3 7 0±#^^Ig$tL^llB&7K¥^^^^mi"^7>v^3 StZG-fZ 
o ±IS7 9 > vSB 3 8 l 9 ±n«g-r & fl$8B 3 7 COTW 

v «; n ymm 1 2 M^^^osg^s/f tt±^^fie-r^> «t 9 K§Mi»*t 3 6 

[0 0 2 0] 

m2iz^-tx^^ b&U4 in, 7 (DTmz&faztiTkmzmzFxj 

y^f-y h 2 S (D9mW&&\zm-? Z> V >^S14 2 fc, Jgg4 2 

BiSfLfctf&M 4 COM4 4 <o±.mzmwtzfrtz±.m.4 6t[zx. t)mj&z 
z\<Dmm<ofmxn, mu3 7 tmm.A 2a— m^^m^^ ±14 6 

tll44 #WK^J£S*l&o «i37, 114 2, $EM4 4^^114 
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[0 0 2 1 ] 

±114 6ti7MF#\ J&^ciJiy^ft? tcfotEf^l < &o 
tu ±lib^f«3 7 KiSM1-£ J: 9 tcffij^^tt^o MM 3 7 ^Tf^i&M 

4 2 tmm.4 4 <hJtH4 6 «h J; i9H£ ti^fittiSlU 1 ora^ii'J >VVi<7)^ 

muu4 im^h^ho z<r>mmmzm^&tf2>mmtt4 7 it, umgiu 1 
[0022] 

&m&4 KDftBK&vhtitimmmt* 7 it, b&m>4 1 ^m-f^mm.4 

2 5<OHMdmmtt^UfOflM4 7 0|*lMIMOiS $ H ifi 1 0 ~~ d 
/ 2 mmmmiZfj; & £ ^ KMf&ZtL, mmMU 4 7 <DftmM t 4 y =T>y h 2 5 
onmmtoM^mmWilt l 0-0. 2 dmm<7)iii:^^J;^:M$^ 

~gKmmmmt 3 6 oris t-/^ ymm 1 2 om to raw gj± 40-200 

1 0-d/2mm^iiCl, >f >=?'-y b 2 5 t (D&^fflMWi* 1 0 

-0. 2dramOtH:U M^±I2KRSG * 4 0 - 2 0 0 mmOfMi: Lfco 
±t LTJ^mSM 1 «fc ^T^v'J n ^l»ifc$4#K;fe»t&'f >rf -y h 2 5 0 
MlffliiitJfiOk:-? 1 SMy'J *>MWL1 2 iz£ ottlWCM^^ >f > 
^•y b 2 5 0H®#MttifiKi3tt&'f h 2 5 0^JSffiKj3»t&&»$:ia£ 

i&T * ffiihi" Z>tz*>i?1b2> 0 
[0 0 2 3] 

i^i? t;fl»^$tL/c?|±tfna*fflv^r^ >=f*y b zm&^-zm i 
5tffiS^i2illilf 3 1,3 2 iiltKtcJ; V^^y^i I© 
1 >f > =T y h 2 5 t OFbT *ii£T"t a^Stetf* <Dffi&Um 4 ~ 5 . 0 
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f 

il^sta, ^o^: (i) -e^^^ti^fi-e^^o 

s= (P o/E) xf/a (1) 

^ (1) K&^T, PoiiftWH 1 O^tc&tt&^fCE* (Pa) -c* 
19, Efi^>/<1 1 OrtSGff^ (Pa) -C&*)> Ffi^-YWU lt^iy&£tL 
^M^«^^14^^<7)I±^P o (Pa) Hi3tt^y)fL* (m3/#) -efc , A 
l±0fflg&4 1 £>f h 2 5 hor^lCi3tt^»f®« (m2) 

10 0 2 4] 

>1<7)J: 9 CT^t£#*Ov£iI3£lf S# ? 2 . 4-5. 0 m/^b J: 0 KffiA 
%m&1rZ> ZtiZ**)* Cii'fV^ h 2 5 <DYi>m)]^. v "J 3 

lM>n"7f2 5t £afiT Lfc^fiHttf* Ji -> 'J =r >Rfcj£ 1 2 it® 

[0 0 2 5] 

MK^naoiari 3 a^ H H H 2 4 £^&otji 

|£ H B H 2 4 ^\±if^>ZtizX «K h 2 5£vV 3>ib^l 2rt>fc3l±»f 

<5>o m&M, 2 4 ti. r/nVF2 5 rtWFslv 'J n >M*APS<7)^*#^^ 

[0 0 2 6] 

£fc>f yu'-y h 2 5 i^ H B B 2 4 CliLT?l±(f^tL^ h y -/IIM >3-7 

h 2 5 b t Zm-fZo h v "/UK > zfy h 2 5 a XtfsK h AUK > b 2 5 b 
o$aH(i> ?\±.ifbtiZ>J>=ry h2 5«f ^^$ti^ a 
> II 3 IZTjk-fX 0 h y 7*#JM > =Ty h 2 5 a (iglfc^O . 15-0. 30 
T?*&aB#£v>n, A UK h 2 5 bt±IIKI*&*0. 50-0. 6 5f 
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0 o 

[0 0 2 7] 

iit\ h yy 0 M^y=fy b 2 5 a<7>5l±tfl^FlCi3tt-5^*otJl 3#r>M 
> 3-y h 2 5 (D^itjm&M&Z ^ft^tiC RjfflRZ/S RjAV^ U b ^ 
=r y h 2 5 bo3l±TOK£U-&53<l&ot2ri y h 2 5 W^EIte 

M^-enmc rbavS-c^s r B av^1"^o ±m^m^mmc rtav£ 5 ~ i 

Orpm, fti L < (i 6 - 8 r pmO|Wrti:^L, ±ie¥*^lll5iSJSC Rba 
y£3-8 r prru flft L< (±5-7 r p mODlSHl*] KK5e U ^o^gHEjS 
JKCRxAV^^lHlKajKCRBAVt^^O. 1-7 r pm, IftZ L < (i 1 ~ 3 
r p mOf&BKI&^t'&o 
[0 0 2 8] 

^HHKSJ&C RjAV^ 5 - 1 0 r p mOilC L£<Z>iJ, 5 r pm^iftli 
\ kf^T-7-v> (V2-V1) (H9) 7&*/h$<, 10rpm$:li^iW 
^f>^7 b2 50«»fiiirt-e^(:^*L4<44^t>t?*i, tfa7 
■7-^>h(±> HI 9 K^-T «t ? tw, h<7)t»fI^:^/:ot0ISF 
v^^Lfcw*-?^* b«ttfcfc&K#3l_t»faj£V2, V 2 ' fcte^HI 
->U 3>MjS^RBo«*#o^L«:^5Utf^aPOTRVi, fcol (V 
2-Vi) , (V 2 * -Vi' ) £v>9o likT, *W*B#-eti, kTj.Tv->?>fcv> 
(V 2 -Vi) SHt^LTffilRU (V 2 ' -Vi' ) Oiam^r^B&l-^o 
[0 0 2 9] 

i^TO0lE^JgCRBAV^3~8 r pmO«[lt:L^<0li, 3 r pm*»t? 

2 Ki&i§£ep#nL&v^§-£-K^ v=fy h 2 5 OJjMg&ft^lg: 

T-7-v> (V2-V1) (09) < &*tf»<b-e** 0 3EK¥**JlIHE&J£C 

RTAV^WIII^J^CRBAV^^^* 0. l~7rpra«ii(a/;«(i, 0. 

1 r pm*Mt:i±TO[IlfsMCRTAV^W0^SCRBAV^^^(J|5]C(C^ 
otLiv\ 7 r pmtaUhSI^V^ b 2 5 0«»flSrt"e*^— 

L%<%z>ttt> 1 2 tcM^eninL^v^^-m' >=r^ > 2 5 
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[0 0 3 0] 

H^T-^i-i -? IZ h y y zTy h 2 5 afrbtfV AffiH > zfy h 2 5 b Kri* 

3' -7 h 2 5 a a tf** h AUK > 3* y h 2 5 b & «t 

v> 0 t fc^^otJ-l 3<^IHiSilJSCRTS.^CRB^— 5c"C*o"C<>, i^lii 
4 0-*JlHT^1- J: 9 K^ffc^T & «t 
[0 0 3 1 ] 

mz&lf 3 OEHSiDt C Rj^, # h A flH h 2 5 bC>3l 

±tfB#H^tt^5^^o(?l 3 <7)HI$5^JgCRB^ l )ii< L7tO-C\ -T>^> h 

n >H» 1 > h 2 5 OH?ft#15iSft^*3»t* W > h 2 5 

[pJ<0?UJS^jBBG^-r >rfy b 2 5 0tiH^i:*Jfcot>f > ^ b 2 5<D#^ 
IctiHr*^— H^-f* J: d fcfr »K ^ >^ h 2 5 05l±tf^IfiIH jS^RBO»* 

[0 0 3 2] 

5fef»10^tTO:, tin £0^2 3 1, 3 2^ilLt, ft 
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